Photoreceptor mitochondrial tyrosine nitration in experimental uveitis.
In experimental autoimmune uveitis (EAU), phagocytes are thought to be the primary cells in the initiation and maintenance of pathologic tissue damage through the release of cytotoxic agents. Recently, the presence of nitric oxide synthase has been shown in mammalian mitochondria. In this study, the effect of mitochondrial peroxynitrite on the modification of cellular proteins was evaluated in the early phase of uveitis, before the infiltration of leukocytes. Tyrosine nitration in proteins was detected by UV/Vis (visible) absorption and Western blot analysis. The identity of the nitrated protein was obtained by liquid chromatography-tandem mass spectrometry. The release of cytochrome c was assessed in whole retinal extract and in isolated mitochondria. The protein nitration in the inflamed retina was also localized by immunohistochemistry. Before the leukocyte infiltration in the early phase of EAU, the mitochondria-originated peroxynitrite initiated the inflammatory insult by specifically nitrating three mitochondrial proteins. In vitro nitration of the control retina by peroxynitrite donor resulted in nonspecific nitration of all major retinal proteins. After nitration, cytochrome c was displaced from its original binding site in the respiratory chain. Further, the nitration appeared to commence in the early phase of inflammation, on postimmunization day 5, long before the peak of inflammation on day 14. Immunohistochemically, tyrosine-nitrated proteins were localized exclusively in the photoreceptor inner segments, which are known to be densely populated with mitochondria. These data indicate that mitochondrial proteins are the prime targets of inactivation by the mitochondrial peroxynitrite and that photoreceptor mitochondria initiate the subsequent irreversible retinal damage in experimental uveitis.